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f^'^f, z^-^ -f-^ <^11}- ^fe ^]^<^1 



£ 1 
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^-fr^l-^ 0>§S.Al:±x -g-iE-g- 2:^^1-{A COmpOsitioil 

comprising phytospingosine derivatives for apoptosis induction} 

£ 1^ ^ S:^^^^ -^^.^^^91 slS-^^jl^ ^£(1-30 /J^m^ 

jLif* i4e|-i^ SLo]€\., 

S. 2^ TUNEL assay<^l ^ ^i-^^^^ -^^JL-^^^tl sjS.^^^^ -n-£^l^ 

o>#S.Al>i jL3Jf» M-Bj-^ 3EolTi|-. 

£ 3^ ^ S^^l-^ ^ MPS^ TAPS 30 // 

M ^^oil^i^^ Al^oJI rc|-^ ^z. ^^i-^ £<il4. 

£ 4^ ^ ^'^^ S^^l:^ -a-3L>^^^^ -B-S^l ^ TAPS7> /^]i^7loll 

til^^m ^^'S. 

£ 5^ ^ -^51^^^^ sjs^i^ul^ TAPS ^^^b 

HaCaT ^^I^Lofl^iS^ ^]^il5L^^(mitosis)^ S.<^li=|-. 

£ 6^ -g- S^^lr^ -a-JL^^^"?! 5£js^^Jl^ -9rS.^] ^ TAPS* 30 fiU^ 

^S.S. 24^]^ ^^1«><^ niRNA» ^e)^ ^ apoptosis array kit# <il-g-«1-<^ 
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2. 7fe -g- -B-H'^^l:^ s^S^i^Jl^ -frS.^ ^ NAPS. TAPS ^ C2- 

£ 8^ -S- -B-Jl^^^^ -^£^1 ^ TAPS s^tb 

HaCaT p53^- Chkl ^^^5] >g3E» ^^^^ S-^l^^. 

S. 9^ ^ ^i-*^!-^ -^SL>^^^^ 3E)s^^j1^ ^ NAPS^Jl- TAPS 

^tt HaCaT Chkl ^S-l- M-^^ 

[^^^ ^-*im 

<ii> off.SA]>i(Apoptosis)^ '*fl5E.'^>(programined cell death)* ^^1^1-^ 

<12> Al^lifl xfli 2:2:1011^1^ ^l^o^ ^^^jij. o>^SAl>!i7> o]^c^ 2:31^ 

>^im^7V o^^-sl-Tll 4i S3)<:>)lAi^ Wlfrfl o]-^ 

^o] -^o^i^^ ^o.^ ^tfCRaff.M.C, Nature. 356:397. 1992). o>#S.a1^ -f}- 

S.d\] <5l;^]-^fe p53, bcl-2, bcl-XL. 7V^3i|-;t]](caspase) ^^^l "^^^ 9X^^ 

(Wyllie.A., Nature. 389:237. 1997). ^S-ZL^o] %a^^^^, 45L°?-^ ^ 
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5. (bl ebbing), ^^eJilc:.]-;^]] (nuclease) oil 'S'^^l^ DNA ^-Sfl, DNA -g-^ 
(condensation) ^ ^^(fragmentation)*^! 
<13> oV^SAl>^^ no}^ ^^71^31 7l^ofl ^^tb 

<14> o>§SAl>iS>)- 5^^^^^ :?i'a(psoriasis)^ «>1^^^, 4 

•^cJ^^ "^^^^ T 4S7> ^^(infiltration) 5|<H Si^l 9X^ 

'=>M. ^-^^ m^^'^Kangiogenesis)^ ^^^1 3ij:^2t-^^>^^ ^l^El- M>=.7fl ^^a] 

<is> ^^^elsjjE. (sphingolipid) 4e1-^H^fe ^'^f^AVoiTil-a (TNF-ff 

). ^h:-]^^-i (IL-1), "?lB)^m-r (INF-r ). FAS (ligand) ^ iJ-^^l-^i S^V^ ^ 

^ ^>#-i-^ SMase (sphingoinyelinase)7> >r^jlf>ol6j) ^(sphingomyelin) 

■i- -ar-irS-A-] .qlstfl ^^^^ol]7l|-i:^S. ^-8-«l-<^ ^^(cell 

differentiation), '^]S.^7] :^-1;^l(cell cycle arrest), (proliferation) ^ «^>#S 

<16> sls^i^^ji^^ .qlel-P>olcsi|. T3>^7>^lS. 31)^ sj:^ :?i2: jL^-i: 

^ <:»>Me1-. T^'Q'^ ^]^^%<^ ^S't>^*H ^^71- -§-oleV^. SE^ 4 
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<17> ^ ^^^V*^ o>§S.Al^^ S]^ cflia}- 5£fe ^Bj-uj-^ 

:^^<^ -B-J:^ ^ -^S^HAi oV§SAl>i -frS. Jl3}-7> 

•^4^711 ^^*>ul ^ ^'^^^l^^-. 

5i)ig.^^jlAl(phytosphingosine. PS), s:|S.>i^ul>a-HCl(PS-HCl). 
C6-3qs.^^jl-4l(C6-PS). CLA-3qs^^3L^(CLA-PS). ^meV<^V4€ srls^ii^ JI^(TAPS) 

TAPS^q- NAPS^ 30 //MoflAi o>§S.Alrii jL^zj-* M-b^-'^t:]-. 
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20048277 %^ <^7]-: 2002/10/31 

<24> ^ ^x^^ S^^lrofl <i>#S.Al>Ji -B-£^ ^]>113E f'7l(G2/M) ^^^^^ ^ 

<26> ^ ^1^^ ^tb '^'V^S^l^ -B-£«=>fl ^<^*>^ -fr^^Vfe COX-2. PIN, 

Mcl-l, Bcl-10, IL-liS , p21 olT=}-. 

<27> ^ oV^MAl^ -B-£<^1 ^c^^l-fe 7V^s}->ll-3, p53, 

Chkl ^<^]^. 

<29> ^ ^A^l-^ a5^]t4) -^5.6(1 fi^Sj) .^^j- ^]S.7} 7}^^ 

<30 ^ ^Tg^ S>^^#S. <m«J- ^1^71- 7l-^^ ^^^AS. ^-a. 

-Jd ^4 *>>S.5E|>^^ 3j|:^<§, 5E|:f-^^, 4i«^<J=^. Mm^<^^, <^^# 

SEfe ^-a- 2^:^^%; ;:<>sq^oJl ^Sf| -^^-Sjfe ^^l^^ ^ 5r|:f 

^, ^fl^'a-. ^^-^3-, ^'a-. dfci45L i^l'a-, al^i^^ll^ ^^l^, ;^>^ 
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^S- s^-g- 7l-^t!r 1^ S.^^ ^ 7>^t!: ^^1^ 

•i]"S'=r. "A^^. ^"g^, ^^ms^ ^S. ^^S^ -g-^, 

, ^ ^ 1 ^^^H ^ Xl^T^. €-^<^ 142^- 

>^l^%^^>fl. ^^^] ^ ^7l-^o^ ^7>«H T^-§-^. -^^^ ^ 

^ ^^1-8- ^J^. ^^Mlsh^ ^ ^4. M-<='V7> ^■S:<^>^ 

^^tb ^^^S. Remington's Pharmaceutical ScienceC^^^), Mack Publishing 

Company, Easton PA<^ 7^^^^o] «<}-^^ o]^^c^ ^ %^<^ A^lrofl ttj-sV 

<35> ^ ^1^0:1 S^J*^ ^^^>^ iJ-^oll 

.*= 5ao.T3^, ^ ^^<^>Hfe w>^3j*VT^. ^(^d\ tfl^Al. 

tfl^A-^fe ^ ^lS.-g-^S. ^ol, 31^. 4^1=1, -§- 

^iSEflo], SEfe ^^-^ ^BflS. 4^ Sit:^. ^<:^^^ 0! 

28-9 




1020048277 



^Tl-: 2002/10/31 



^^7} 4'a=^>M-, 1-lOOmg/kg^ °(J=^ "^^ ^^1 

0.05-10.0 w>^^^V7l]^ 0.1-5.0 ^^^S. tifl^^tq-. 

<37> ^ ^i^Sl St^^^ S^^#€r ^ ^l^-^-fl ^^-H ■^^■Sl tb^Sl^^l S^JL. cfl^ 

-H-^^^^, ^m^^^. 'i'^^'^^, o}'^]3.^, '=§'^<J=3.^. -^t^v^i^^. # 

^ u)-i^:i3ij<>l 2.^ Ti><:>l3.S^3)o1, tij^r =0^ 7>^ 4" ^r:]-. 

<38> o]^]-, .g- ^^s] o]^^ ^7] tiV^^!^ €^H1» ^s^M- ^V7l^ 

<39> ^ Alojl 1 : ^li^-'^^ %^(MTT assay) 

<40 3EiSi^^^:iL^(phytosphingosine, PS), JL-t)-HCl(PS-HCl), 

Ce-^s^S^i^al-eCCe-PS), CLA-^qj&^^ul^ (CLA-PS). ^mel-oHIl 5ElSiii^Jl<iI 
(TAPS) ^ N-oV>^1€ 2|J£.i^al^(NAPS)^ DMS0«^1 -§-«fl^<^ 1~30 //M 
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P020048277 #^ ^^V- 2002/10/31 

<42> ^ ^'^^l:*^! 45.^(Human keratinocyte cell line)tl HaCaT 

MrT(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide)^ >»«l-§-*V«^ ^S. 
^^mcell viability)^ ^-i^^l-^^. 
<*3> HaCaT lOOmm t]^<^ l>i06^ 7ll^^ ^^(seeding) ^ ^, 10% -f Eflo]-^^ 

(FBS, GIBCO). 100 units/me lOOmg/mi ^m^£T3]-o]Aio] -^-^^ 

DMEMCDulbecco's Modified Eagle Mediuin)«^l>H 48^]^ wfl'**}^!!^. J^^-^^ ^^l*} 
96 € •1-2)1<^1:^<^ €^ l-2>ao4 7|js^ Ailitl- aflxl-l- ol-g-^l-o^ 

* 2nig/m£^ ^al 4Al:?l: Bfloj:^ afl^l* ^:^-8-l :^]7]^3. DMSO«^ "^^^l 

7^ 540nm«>fl'H O.D.» ^^^1-^^. 

iE 1 ^ S. 1«^1 q-El-i^^x:!-. 
<46> IS. 1] 



<44> 



<45> 





FS 


PS-HCl 


3W AiHl^"l| "1 


CLA-PS 


NAPS 


TAPS 




con 


100^5.2 


100 d§. 6 


100 d7. 3 


100*. 6 


100 d8. 6 


lOOdl.2 


100^2.0 


1 /iM 


97^.1.1 


100:i4.1 


84dl6.8 


66d7.8 


103^6.9 


94d©.l 


97:8.8 


3 //M 


93 d3 


101d2.2 


96^7.2 


64:@.9 


99d3.5 


93:2.9 


98:2.5 


10 jt/M 


86:a0.1 


79d7.0 


74dl0.1 


58d0.4 


86d2.1 


76^1.4 


75^.3 


30 AtM 


51d9.6 


36d6.8 


87:a.3 


55d9.1 


17de.8 


17:a.l 


33d9.6 
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<47> jE 131)- £ i6\] \J^B^^ vt}^ :y-ol, 6 3ils.^:<gjl^ -^S.^ 3.^ 

^J^I^Vai^. ^■^] 30 NAPS ^ TAPS^ z^^l" 83%^ 45.^^^^ C2-^l 

e|.pyols.^ &7%S] M-Bl-tfl<H NAPS ^ TAPS7V C2-MM^\o]^ 16%^ -^t^ 



<49> ^ S-^^-irO] 4^^^ A431 A-flioilA-^ ^1^1 

^<^>iL7] ^«l-<:«^ MTT assay» ^]-%-^}^ ^a*>5l^. 
<50> Alliufl'^^ n}-^ ^ MTT assay 1}-^^ -^71 1^ i^J-^^^i)- ^^^V?)! *>55l^. 

<52> [a 2] 





PS 


1^ -s--i^\.o^ 

PS-HCl 


C6-PS 


CLA-FS 


NAPS 


TAPS 


C2-^|e|-T^|-o|S- 


con 


lOOdlO.8 


lOOdiO.8 


lOOdlO.8 


lOOdiO.8 


10040.8 


100:a0.8 


lOOilO.8 


3 fiU 


85di0.7 


105:S.8 


106^9.7 


91il.O 


lOOdlO.2 


113^il.2 


131*9.8 


10 //M 


30^l.9 


109 dg. 6 


eids.i 


98dl2.9 


75d6.9 


83^13.9 


97*4.7 


30 //M 


2dQ.l 


7:4.6 


57i0.4 


60d6.2 


SldiO.O 


12:4.7 


82*. 4 


50 /zM 


2dB.2 


2^9.2 


44d9.6 


65d5.5 


ld9.2 


5di.2 


74*2.8 



<53> 3L 2<^ i4b1->+ B>sq- ^o], 50 //M<^1^i PS, PS-HCl. NAPS ^ TAPS^ 95-98%^ 4^ 
s-A^^ M-Bl-^ C2-42l-i='><=>l^fe 269bfii ^^^''^^ ^H^-tflo^ PS, PS-HCl. NAPS ^ 
TAPS7> C2-4e1-^><^l^ 69~72%s^ -f^^ 45L^>^^ Jl3)-7V ^ ^ 
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<54> 3. -g: ^"^^ ;tlltfl^^T4]3:i>cili(Human Umbilical Vein Endothelial 

Cell; HUVEC)«>fl'«-i Afl3£^'^J«^ ^1^^ 
<55> ^ ^ig^ >fltflm^^^>^l^'=fl^i >^lS.^'^^ol] '=g^^ 'y:^}^ 

7l ^-sH MTT assay* <^l-§--5V«^ 
<56> >^l3tailoj: ^ MTT assay 1}-'^^ ^7] 1^1 ^^«>7fl 

<57> ^^^^^ S. 3<^ 
<58> IS. 31 







NAPS 


lAFS 


Cii-^|feft.|.o|c 


con 


100:a0.6 


100^8.5 


100 AO. 1 


100di5.7 


3.5 fiH 


64:4t.7 


66^?. 5 


47dS.4 


90dll.6 


7 iuM 


19:a.8 


51^-0.5 


22dl.9 


60^7.7 


15 


14de.9 


19d3.4 


15d0.7 


61d8.4 


30 


13SL.0 


14d0.6 


9d0.5 


34d2.3 



<59> S 3«^1 ti><2)- :a:<^l, 30 ptl^'^^^ PS, NAPS ^ TAPSfe- 86~91%^ ^^flS.^-^^ 

Bl-ifl C2-42l-T3l-<:»]:c^ eQ%Q\ /^s.^^^4r PS. NAPS ^ TAPS7> C2->^lel-i^><il 

:e. ^ci- 20-25%^ -f^tt >^1l3L^^^JL3i|-7l- ^4. 



<61> ^AHI 2 : 6>#S.A]:ir -^3E 
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<62> SEjjg.^:^ jlAi -^5.^01] HaCaT M]S.^ in situ cell death 

detection kit, PODCEnzo, 1684817, Boeringer Mannhein)* ol-§-«M TUNEL 
assay(TUNEL-TdT-mediated dUTP nick end labeling- assay)S. 

<63> TC ^tf)(Lab-TEK chamber Slide w/cover Permanox Slide sterile 1 well, 177410) 
•^1 HaCaT l>i06 ^ 7fl^S- ^^*H DMEM afl^H'^'i 18^]^ o]^^ «fl<9=t!: ^ 

(blocking solution, 3% H2O2 in MeOH)-^S- tfl^^^ 3Jl^A]t:f;^l (peroxidase)* ^V^^Jl 
:f-4-g-^(permeabilization solution, 0.1% Triton X-100 in 0.1% sodium citrate)^^ 
j^]^^ ^3ij-(permeabilization)l- ^tflA]^ ^ TUNEL ^-g- ^^1-(TUNEL reaction 
mixture)* <^l-§--SH <=»>#S.^ >*illi(apoptotic cells)# 2l-€^( labeling) DAB 
7l^(DM0, K3465)* <^1-§-^H ^i^l^-i: °1-§-^M ^«*>S 

^. 

<64> ^3)-^ S. 25iF E. 3<^ ^^^SX"^. 

<65> S. 2fe 10 //M^l- 30 AzM 3£)£^^31^ -B-S.:^l* 24^1 :?V ^^;S:]^]-o^ TUNEL 

assay« €^1tb M-^'i , 3ijs.^:s§ ji^i 2.= ^S-AV^-i- '^^^:n., 

<66> Sl 3^ NAPS^^ TAPS 30 //M ^EoHA^fil A^i^Vofl ttj-^ o>§:£a1>i -B-E Jl3)-» M-b)- 
'di S.o]T3^. NAPS^ TAPS* 30 //M ^ 4^1 ^-^B] 6>§Jg.A]^i7> -^-S-^* 
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<67> ^AHl 3 : ^ S^^l-^l 4i^7]ofl D]^]^ jL^q- ^ o>^SAl:±:<2).5l 

<68> 1. Afls.'^jl KFlow cytometric analysis) 

<69> A]:?l:tfl^S. 4i* S-^^AS. ^>\^ ^ PBSS. ^^l^^^V^^^-. 

•c- 80% <^^*4 ol-S-^V'^^ JL^^-^]m ^-^S.:^ SS.5Jltq-g-(propidium iodide)^ 
RNase* ^7>tb ^ -B-^'^fli ^^7] (flow cytometer)* <^l-§-^H 'Hli^^l* 

<70> S. 4<^] M-^ifl^t^. 

<7i> :£ 4«H1 laVfiV :^o], TAPS 12^]^^?}^]^ S ^:^]7> ^^*>31 ^tfi^o. 

S. G2/M ^5^171- ^7>BV^ ^*g=-ir 24Al:d: t^7}x1 G2/M ^^1^ ^ 

^^m^i ^tfl:^ sub Gi^l ^7>^^ x^^^J^<^t^, Sub «^>#S.^ >*flS 

(apoptotic cells)# ^^^^ ^^^^^JL^ -^^^M ^tb -fr£7> 

:?l:tfl<^ ^i7> :a-^*V^ G2/M >^15L«^>H -frsfl^^^^a 1: 4^ (24^1:?]: ^ 

<72> 2. >il3.^7l 2(^^^^^; Immunofluorescence) 

<73> TAPS«^1 0>^£A1^ ■fr£7> G2/M^^] ^ «Hi=. 2:A> 

^7] ^^o^ «flB|~J^-i-^(^ -tubulin)^ ol-g-*H ^Hl3L^*i(mitosis)-i: ^S^VSl^-. 
<74> HaCaT ^7fl-frBl(coverslip)7V ^^^] w^c^^ ^ TAPS(30 //M)* ^^2^ 

^V55l^. Al;^tfl^^ Aflil- PBS^ 5% 2l-Hl-5El-'at^l*><^l^ 
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(paraformaldehyde)S. IS^tt ^^^^l^-loL tiflBj-J^^^ «J-^(l:lOO)iil- l>«^lt>^'?> ^-S- 
Al^T:f. PBSS. ^ Cy3-conjugated anti-mouse IgGS. 2^> ^-§--1: DMA 
•S^* -91^ 0.3/^/m£Sl DAPI(Sigma)» ^7}% ^ ^^^i^l^* <^l-§-*M ^li* ^««V 

<75> 3E i^-E^-ifl^tl-. 

<76> 5E 5<^ i4^\+ «>S1- TAPS ^Bl:^ 12^1 iafl:a.tl- 24>»'1:?V nfl "^-Jiq^ 

( chromosome) 7> ^^(condense)^ (rait otic cells)<5l 1=1 ^^-l ^^5]^cV. 

<77> 4 : Si^^M:^ Vit D3 SEfe ^aI^e iL|^(calcipotriol)^s| 

<78> ^ ^^5^ 3:^^ #4 Vit D3 ^ ^^l^LSel^* ^-g-^*^ -Sl-al^ <i>^SAlr±r'^l 

<79> HaCaT M]S.<^] Vit D3 ^ ^aI^ee]^^ 1 /^M^ ^S-S., NAPS ^ TAPS* 10 
//M^ ^-§-^<^ 24Amoll MTT &^^<H1 ^^}^ c>l* ^^17> 

<80> ^3).^ S. 4*^ u|-B}-a4)^ii|-. 

<8i> [5. 4] 





control 


NAPiiClO juM) 


TAPiJdO mH) 


C2->^B|-''|-o|^(lO //M) 


control 


100 d5 


86 d2 


76 d2 


78 d2 


Vit 1)3(1 A^M) 


68 :£ 


1^9.02 


19 d4 


34dl0 


^AISSEJ#(1 mM) 


74:13 


42:14 


28 d8 


60 ii 
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<82> S 4*^ ul-Bl-id: ^^]. Vit Ds ^ l //M^ ^S-S. 24 

*>^^ ^fe- ^2?- 32% ^ 26%21 M-Bl-^T^. NAPS 10 A^M 14%^ 4^^^^. 

TAPS 10 24%^ ^^-^ Yit D3 ^a]3£:e 

^ ^>5^^ ^. NAPS^I zl-z^- 99% ^ 58% ^l^^l M-^l-l^jl, TAPS^ 

2q-z^- 81% ^ 72%^ >I15L^^^JL31-1- M-B^iflo^. vit D3 ^ ^^-iSmHl^ NAPS 
^ TAPS ^^oll ^th ^^1 ^lli^'l^ 31471- ^-5^^* 

^« ^ 

<84> 1. -^^;^> ^tl 

<85> ;^lS.A>^«>jl ^o^«>^ -H-^^>» 'y:^V^flaiyq- TAPS# 30 //M^ ^S.^ 24^]^ ^^1«> 
^ tiiRNAl- ^ apoptosis array kit* <^l-§-*H ^**}-S5ti=l-. 

<86> Human Apoptosis Expression Array(R&D system, Minneapolis, MN)<^l'^i ^l^*>fe- 
ol-i-S.Al>i-^ol;^ Se|-olt^j(apoptosis-specific primers)!: «5l-§-«H labeled cDNA* 
■^>^^*1-j1, <^]^-^ HS.:a(probe)S. 2fie^ %^ RNA^I- 65t;«^A-1 overnight ^-^r 
all '3=( incubation) ^ 4^-§-^ I(0.5>SSPE, l%(w/v) SDS)-^S ^^"^^1 3^>^1. ^ 
^-8-^ 11(0.1% SSPE. 10% (w/v) SDS)S. esr^^l^i l^m^'^J: ^^^}'^^. 
«?1 (membrane)^ X-ray h^^^]^ -70r:<^^ 3^^^]^ ^ ^^«>5^cf. 
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<87> ^3}.^ 3E: 6<^1 

<88> £ o>^SAl:ii -fr^^V^fe COX-2 ^ PIN -fr^^l-^ ^ 

^<5l ^7}^-^JL, o>^s.Al^ ^>l]-^^;<>^ ^iti]^ (survivin)ol ^^*>SI-^^ , Bcl-2 

-^€^>^ Mcl-1^ Bcl-10<*l A>o]:£^ (cytokine) ^ IL-l;e7> ^ 

7>«1-5i:a, Afl5.^7l 2:^^>(cell cycle regulator)"?! p21^ ^7}^ p53^ ^^«> 

<89> 2. ^^-^^ 

<90> ^ <i>§£Al:ii -B-£<^1 ^^^^^sil-^fl-S, p53, Chkl ^^^^ ^ 

T^]^^ <^^^ ^o>:a.7l ^^c^ -irS.^ (Western blotting)^ ^'««1«>5I^. 

<9i> HaCaT >^fl5.» 100-mm t^4^«H1 tifl'^j=^ ^ ^T^^V^nf. 500;i« RIPA lysis 

buffer(l% Nonidet P-40, 1% sodium deoxycholate. 0.1% SDS, 0.15 M SDS, 0.01 M 
sodium phosphate, pH 7.2, 2mM EDTA, 50mM sodium fluoride, 0.2mM sodium vanadate)* 
^7>^o^ ^ Bradford ^^^^ <^]-%-^]-^ "S-^^ ^^^}^^. 

<92> ^^^^ 12% l:Blol.3.^o]-Ti]c^(polyacryl amide gel)* ^^'l-f-^V'^ ^7l<^ 

^•i- ^^]^ ^ t^MS'i-f-S.^ ^a-Bll^(nitrocellulose membrane)-^S. ^ol^o|r^-. 5% 
non-fat milkS. :^>^(blocking)t!: 18 «.5fl'?l-i- 1^} -^^^Kprimary antibody; ^>:±i3^><ll-3, 
p53, Chkl)^ St-S-^m 'S^S-el]^* ^ HRP-conjugated 2^> ^^l^f 

<93> ECL kit-i: «^l-g-«>o^ 7j-3E.(protein intensity)* ^-^^I^t^. 
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<94> JE 7. :£ 8 ^ 3E 9<^D i^-Bfifl^t^-. 

<95> S. 7<^ v4b}-\+ HVaf ^o]^ Al:?>tflits NAPS. TAPS ^ C2->qlBl-p>ol:E.of| ?>>i5^ 
;4l-3 -R-S* ^^t!: ^>^4>ll-3^ NAPS ^ 30^^e) ^7\^o] S^] 

:?>ofl ^JL 6tifl^ -B-:£^^^ M-^^^-^^ ^7>^m^ n:±i3)->ll-3fe I2^]:^y7}:^] 

<96> TAPSfe NAPS<^ til-gfl ^7{] -H-S.^-€5|7l A] 4^^0.14 o^:;^^! 3^]^<^ 

^uL Safl^ -B-S.^€* ^ 2A^]^yp}^] ■^S.^^o] :^]^^9X^. 

1^11 ^fe NAPS ^ TAPS<^ «l«fl ^«l-^T4(2.5ufl ^7». 

o>#SAl>i -H-£<^1 ^tt Jl¥<^1 ^<H-^i 7l^oil <a:^;^ C2-4e}n>o]^<:»ll a]tfl 
<99> 5. 8 ^ S. 9«^>H «}-^ ^^1, P534 Chkl ^^-^^-^ S^]:?]: nfl^ TAPS ^h1<^ 

^«f) e ^^7> ti^^i^. o>^s.A]^7> -^a^M-fe 24Ai^ iifl<^^ 

^ ^^^^4. <=>]^% ^^r>}o]^c;\] <^V#S.A]^. ^s.^] p535q- Chkl ^S. 

(pathway)7> ^c^s\zl ^i^fe ^^M^. ^^l Chkl^ DNA ^^<H1 G2/M ^-1^1 
(arrest)*^ "g: ^ ^4. 
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<ioo ^ A>-g-^ ^i^uie)3E|H. -H-S^l^ NAPS ^ TAPS7> ^^^^ ^ <^V# 

<ioi> ^ ^S^H <^>^SAl^i s^tfl c^]vSr :S:lS-7> 7V^t!: 
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m=^^^ 11 

3ij£^^al^(phytosphingosine. PS), 3£| j^^^:^ jl^-HCKPS-HCl) . C6-5tlS.^^ 
(C6-PS). CLA-^S-^^JL-^iKaA-PS), B)lS5^-<>Hm ^S.^^3L^aAPS) ^ N-<^Hm ^ 

[^^*^ 2] 

>ll l"^*:-!! $l<=>1'*>i, 3i)S^:^^^ TAPS NAPS^ ^^^^^ "^Vfe <^V 

1^ ^:^] y^] 9X'^'^, DaS^ ^AliMel^(calcipotriol)* ^7> 
41 

I^J^-SJ- 51 

-fr^sl^ 3il^ic^ ^ 3£l^^^; 3s|^<a-, ^^J-^a-. ^ii-a-. 
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oHii#. ^ ^ "^""^ ^1^*^! 

6] 
7] 

1- 

8] 

3rls.^3§ ji^Cphytosphingosine, PS) , ^S.:^^ Jl-il-HCl (PS-HCl ) . 

31^ -frSL^J^-^S. ^^*>^ <^>1-S-^1^ ^^^1- 

I^^-sj- 91 

^1 S^M 5il:£^^:sgj7.^ TAPS NAPS^ ^-i: ^^^-^^ 

^S.-%- ^-^S. 2:^^.1- 
10] 

s. ^-B-^Vfe <^l-#£Al^ -B-S.-8- s^^l- 
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[^^% 11] 

10«j-<^ ^<H'H. ^S^^ oV^S^l^ •^S.<^ ^1^7> 7>^t!: 

12] 

11«^<^ ^-^d, oVSsqAj 5E|:^«g 

. 3El^^^, ^x'a^^, si):^^^; ;^V^^c»ll 

o.^S|^ Sl^i^Sj- ^ ^i^'y-. 

4i^3L s^^S-, ^Idi^^^li s^^. ^\^''^. -R-^^. 'il^^l^^/'il^^ 
oVAfli^, ^32]- f^Sl -a- ^ ^-^-t!: ^"3= <^113- -fr 

■d-tl: <i>#:^^l:i^ 2.^^^ 
13] 

^ srl^ii.:^ ^ -^-§-tb «^V#S'^1^ -frS.-8- ^^^1: 

14] 
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IS. 11 




— •— C2-cei;milde 

0 1 I , I 1 I 

01 3 10 30 

Cone. iiM) 
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21 




PS-HCI (10|iM) PS-HCI (30/iM) C6-PS (lOjiM) C6-PS (30/iM) 




CLA-PSdOiiM) CLA-PS (30/iM) 




hOAPS (1 0/iM) IvIAPS (30|tM) 




TAPS (1 0/iM) TAPS (30/iM) 



^v.-^,.-- -V^^^;^ 
i?>v^v?:ife.::.i-' 



28-25 



1020048277 



%^ 2002/10/31 



IS. 31 



• . - *<-" :• • .".v:^*;. • 


*'V>- ■ 
■ "J - /* ^ •':!• /"* • 


' • 


g;?; .■»;;•...*; . 

^ i ^* ■ .■' \ . 

- '-. - •% • v. 




airv * * * • • 




Con 


NAPS4hr 


8hr 


16 hr. 




24 hr 




•;(.'.'- 
' ^ . ' - • . ' 




•■'fe^'"": 






tj*'^^ ^ * ^^iS? ■ . *■ 




Con 


TAPS 4 hr 


8hr 


16 hr 




24 hr 






. v -^r v>'r* 




. 





IS 4] 




Cells in phase(96 of total) 



Time(h) 


Gi 


S 


G2/M 


0 




63.07 


5.08 


4 


29.17 


66J26 


4.58 


8 




4737 


17.79 


12 


36.97 


38.65 


24.38 


24 


56.40 


24.38 


16.85 



28-26 



f020048277 



%^ ^^>: 2002/10/31 



[J£ 51 



DAPI 



0 -tubufin 






CX>X-2 (ApoptoslsiBlatBd) |»16 (Ceil Cycle Regulator) plOO/hF-^dSa (Signal Tmn8dt»:tion Factor) 
PIN (Apoptosis related) p21 (Cell C/cle Regulatoi) ref-l (Signal Transduction Factor) 

Survivin (Apoptels Suppressor) p53 (Cell Cycio Regulator) TRAIL (TNF-«uper family) 
MCM (BCU2 related) RbAp4ld (Celt Cycle R^gul^or) 

PARP (Caiip^ rslatsd) lUip (Cytokine) 

C4nyc (Cell Cycle Regulator) vl-.^- r^-^'irJ.-* fft-fjAf^rJ r --^*-!- ? 
CycUn A2 (Osll Cycle Regulator) ^1-10 (Signal Tran^ueOon F&ctor) 
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[£. 71 

Caspase-3 inducUon by NAPS, TAPS and C2-ceramide 



NAPS 






TAPS 




C2-ceramide 







conlSmSOm 1 h3h 6h 12 h 24 h 



I£ 81 



Chkl 




JAPSCpM) 




I£ 91 



Control 



1MAPS 



TAPS 



0 4 8 12 18 24 36 0 4 8 12 18 24 36 0 4 8 12 18 24 36 (hf) 
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